The effect of river fronts on oil slick transport has been demonstrated using high resolution forcing models and a fully fledged oil drift model, OpenOil. The model system is used to simulate the 2010 DeepWater Horizon oil spill. Metocean forcing data are taken from the GoM-HYCOM 1/50 o ocean model with realistic river input and ECMWF global forecast products of wind and wave parameters with 1/8 o resolution. The simulations are initialized from satellite observations of the surface oil patch. OpenOil includes most of the relevant processes, such as emulsification, evaporation, wave entrainment, stranding and droplet formation. The model takes account of the actual oil type and properties, using the ADIOS oil weathering database of NOAA. The effect of using a newly developed parameterization for oil droplet size distribution is studied and compared to a traditional algorithm. Although the algorithms provide different distributions for a single wave breaking event, it is found that the net difference after long simulations is negligible, indicating that the outcome is robust regarding the choice of parameterization. That indicates that the wave entrainment, vertical mixing and re-surfacing mechanisms that are part of OpenOil are more important for determining the final droplet size spectrum than the spectrum prescribed for individual wave breaking events. In both cases, the size of the droplets controls how much oil is present at the surface and hence are subject to wind and Stokes drift. The effect of removing river outflow in the ocean model is investigated in order to showcase effects of river induced fronts on oil spreading. A consistent effect on the amount and location of stranded oil is found, and considerable impact of river induced fronts is seen on the location of the surface oil patch. During a case with large river outflow (May 20-27, 2010), the total amount of stranded oil is reduced by about 50% in the simulation with no river input. The results compare well with satellite observations of the surface oil patch.
Introduction
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The presence of both shelf and open sea dynamics makes the Northern Gulf of Mexico (NGoM) a 25 topographically and dynamically complex and interesting study area, in the presence of intense oil 26 exploration [1, 2] . Interactions of the Mississippi River (MR) plume and the Loop Current (LC) system 27 were found to be important for the transport and fate of oil during the 2010 DeepWater Horizon (DWH) 28 incident [3, 4] . assimilation of salinity profiles. This is a procedure called twin experiments also used by other authors 140 studying the effects of river fronts near MR [28] . All other forcing conditions (e.g. meteorological, 141 boundary) remained the same between the two experiments in order to investigate the impact of an Table 3 . with an exponent of -2.3, i.e. there are many more small droplets than large droplets. Transferring this 183 to a volume size distribution, as needed for practical oil spill simulation that follows the mass of the 184 oil spill, the exponent becomes 0.7, i.e. there is more volume in the few large droplets than in the many 185 small droplets. The typical droplet sizes range from 1 µm to 1 mm.
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A second option to describe the droplet size distribution is based on Li et al. 
with the empirical coefficient r = 1.791 and the exponents p = 0.460 and q = −0.518. The PDF for 
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The Weber number, We, is a dimensionless number describing the relative importance of inertial forces and oil-water interfacial tension. It is a function of the sea water density, ρ w , the significant wave height, H s , and the oil-water interfacial tension, σ o−w , and is given by
where g is the acceleration of gravity and d o = 4 oil-water interfacial tension:
.
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The volume size distribution, following [42], is given by 
